Anthocyanins attenuate neuroinflammation through the suppression of MLK3 activation in a mouse model of perioperative neurocognitive disorders.
Perioperative neurocognitive disorder (PND) is a common complication that lacks effective prevention and treatment measures. Neuroinflammation is considered to be one of the important mechanisms of PND. In this study, we investigated the effect and mechanism of anthocyanins (ANT), a natural plant ingredient, on postoperative cognition and neuroinflammation. Mice were subjected to laparotomy and treated with ANT (50-100 mg/kg, orally) 4 weeks before surgery and then once per day for 7 days after surgery. Morris water maze and fear conditioning tests were used to evaluate learning and memory function. Western blotting, RT-PCR and immunofluorescence were used to test the neuroprotective effects and mechanism of ANT. The results showed that ANT improved learning and memory in mice after surgery. ANT also inhibited MLK3 activation and its downstream JNK and p38 MAPK signaling cascades. Moreover, the inhibitor of MLK3 could mimic the effects of ANT. In addition, treatment with ANT significantly reduced neuroinflammation and microglia activation. In conclusion, MLK3 represents a novel target in surgery-induced neuroinflammation and cognitive dysfunction. ANT could inhibit the activation of MLK3 and be a promising agent for the prevention and treatment of PND.